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AMENDMENTS TO THE CLAIMS 
A detailed listing of all claims that are, or were, in the present application, irrespective of 
whether the claim(s) remains under examination in the application are presented below. The 
claims are presented in ascending order and each includes one status identifier. Those clai .as not 
cancelled or withdrawn but amended by the current amendment utilize the following no.ations 
for amendment: 1. deleted matter is shown by strikethrough for six or more character and 
double brackets for five or less characters; and 2. added matter is shown by underlining. 

1. (Currently Amended) An integrated evaluation and simulation system for a ^ ;apon 
system having a plurality of elements including at least one munition element, comprising: 

a computer system programmed to implement a causal network model comf -rising 
an integrated collection of analysis models representing a model-based description of the 
weapon system at a subsystem and component level resolution, individual elements of the 
cauaal network mod o l weapon system being configured as nodes in the causal m i work 
suited to model having complex interactions and interrelationships with other nodes, 
including operationa l and lower-level requirements, system performance and design 
attributes, and const rained resources, [[and]] each node including at least one dyvamic 
parameter for creating a virtual representation of the weapon system, 

a control system operably coupled to said causal network, said control arstem 
adapted to control at least one state and at least one mode of operation of said integrated 
evaluation and simulation system and to control an optimization process that ope rates 
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upon said caudal network model, s aid mode including a single-run mode, a dependencies 
mode, and a sensitivities modes. 

said single run mode adapted to p ropagate selected inputs once throu gh the ;ausa] 
network model to produce a set o f intermediate and final results, the sin gle nin mn^ 
further adapted to provide for the changing of one or more of said selected inp uts during 
operation: 

said optimization proces s capable of determining a best set of design p aru-'fivterz 
that satisfy specified performance requirements and resource constraints, from am ong a 
set of user selected design parameters whil e causing an optimization of a gapon 
system's combat eff ectiveness as measured bv loss exchange ratio comp utation^ 

said dependencies mod e, for rapidly and visually identifying at lear ^nrg 
interrelationship between design attributes and performance parameters within the* -.mical 
network model bv p roviding for a display of performance parameters affected u pon a 
change to a user selected input value: 

said sensiti vities mode adapted to evaluate weapon system performance in ;erms 
of one o r more design parameters in the causal network model by providing -for the 
evaluation of effect s on one or more performance parameters upon varying g . user 
selected design parameter; 

at least one virtual simulation system operably coupled to said causal ne:work 
model and said control syste m bv a virtual simulation system interface, said ^ rtual 
simulation system in terface serving as a conduit between said causal network and said 
virtual simulation system, the vi rtual simulation system interface adapted to returr data 
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structures from the virt ual simulation system to the control system, said virtual sim iilatimi 
system adapted to simulate said weapon system, including a simulation of a lethihty of 
the at least one munition element; and 

a user interface operably coupled to at least said computer system to selectively 
input data into and receiv e information from, one or more of said causal network model, 
said control system and said vi rtual simulation system interface and rocoivo infoi^aatiea 
from aaid cauaal network model and said virtual simulation syst e m . 

2. (Original) The system of claim 1, wherein said virtual simulation system comprises: 
an operation simulator to simulate operations of said weapon system; and 
an effectiveness simulator to evaluate the effectiveness of said weapon system in 
a simulated operational environment. 

3-5. (Canceled) 

6. (Currently Amended ) The system of Claim [[3]]_L wherein said control system in: hides 
an optimization routine that optimizes allocation of one or more selected constrained resources 
or design of one or more selected components or attributes of said weapon system by ui:i .izing 
said causal network model. 

7. (Original) The system of claim 6 wherein said optimization routine implements a gr.; dient 
search methodology to optimize allocation of one or more selected constrained resources or 
design of one or more selected components or attributes of said weapon system. 
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8. (Original) The system of Claim 6, wherein said optimization routine optimizes allocation 
of at least a cost of said weapon system and a weight of said weapon system. 

9. (Original) The system of Claim 1, wherein said user interface has a menu driven 
graphical user interface. 

10. (Currently Amended) The system of Claim 1, wherein said user interface visually 
displays a schematic diagram of caid cauaol network model, representing a model- based 
description of the weapon system at a subsystem and component level resolution, with ind ridiiaT 
elements of the weapon system depict ed as nodes in the diagram, a connection between ifirgt 
node and a sec ond node describ in g sa i d complex interactions and interrelationships betwee n said 
pair of nodes, said diagram having commonality with said causal network model. 

11. (Original) The system of Claim 1, wherein said user interface displays data in a nodular 
configuration of three-dimensional plots or numerical values or tables, each plot, value or table 
being associated with one of a plurality of components or attributes of said weapon system. 

12. (Original) The system of Claim ], wherein said causal network model commitrcates 
with said virtual simulation system via a series of data arrays. 

13. (Currently Amended) The system of Claim [[2]] 1, wherein said virtual simulation 
sysrtem is selected froina,group of virtual simul ation systems consisting of an accredited G round 
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Wars Combat Effectiveness simulation model, an ARTOU1K model, and a NATO R.^ rgn^ 
Mobility Model U. 



14. (Original) The system of Claim 1, wherein said causal network model includes a 
relational database to store data that define at least one interrelationship between a phmility of 
parameters of said causal network model or an operational performance and at Iey:;t one 
parameter of said causal network model. 



15. (Original) The system of Claim 1, wherein said causal network model has a nodular 
implementation and each module is represented by a separate subroutine. 

16. (Currently Amended) An integrated evaluation and simulation computer $yste:n for 
allocating resources across a system architecture of a weapon system having at lea;t one 
munition element to optimize a combat effectiveness of said weapon system, said computer 
system comprising: 

means for inputting data into and receiving information from said conputer 
system including an interlinked configuration of a control system, and a computer system 
generated causal network model having a plurality of analysis models wherein indi nrinn? 
elements of the weapon system ar e configu red as nodes : 

means for distributing data and information between said computer system :nd at 
least one virtual simulation system; [[and]] 
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means for creating a virtual representation of an optimally effective weapon 
system b a se d on a by generating said causal network model of said weapon i:ystem 
representing individual elements of said weapon system as nodes having complex 
interactions and interrelationships with other nodes and that includes at least one d\namic 
parameter; 

means for propagating sel ected inputs once through the causal network moc lsHna 
single run mode to produce a set of intermediate and final results, the single run mode 
equipped with means for the c hanging of one or more of said selected input^ rjirrina 
operation: 

means for determining a best set of design parameters that satisfy specified 
performance requirements and resource constraints, from among a set of user s e lected 
design parameters while caus ing an optimization of a weapon system's C fimbat 
effectiveness as mea sured bv loss exchange ratio computations. 

means for rapi dly and visually identifying at least one interrelationship h^ween 
design attributes and performan ce parameters within the causal network moc .gl bv 
providing meajis for a display of performance parameters affected upon a chang is to a 
user selected input value: mean s for evaluating weapon system performance in teT ins of 
one or more design parameters in the causal network model bv providing ft i r the 
evaluation of effec ts on one or more performance parameters upon varying i user 
selected design parameter; 

means for acq uiring and using said intermediate and final results, said best ;ig^nf 
design parameters and said interrelationship between said design attribute* and 
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performanc e parameters from said causal network to generate a virtual represeantjn igrwvT 
an optimally e ffecti ve weapon system: and 

means for displaying a graphical r epresentation of said system together with a 
fault indication . 

17. (Cancelled) 

18. (Currently Amended) In a computer system, a computer-readable storage media sto ting at 
least one computer program that operates as an integrated performance simulator for alienating 
resources across a system architecture of a weapon system having at least one munition element 
to optimize a combat effectiveness of said weapon system, said program comprising the steps of: 

a) generating a c ausal network model comprising an integrated colleci i on of 
analysis models representing a model- based description of the weapon sy sterr ai^ 
subsystem and component level resolution, individual elements of the weapon j * /stem 
being configured as nodes in the causal n etwork suited to model complex interaction s and 
interrelationships with othe r nodes, including operational and lower-level req uirei gents. 
system performance and design attrib utes, and constrained resources, each node incl uding 
at least one dynamic par ameter for creating a virtual representation of the weapon sv rtem: 

storing q causal network modol [[of|] representing individual olcm^ rts^ef 

paid weapon system as nodes having compl e x in t eractions and into r rolarionsh ips-^rth 
other nodoG and that includoc at least onc_dynamic parameter in said computer oyste Hg 
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b) obtaining data necessary for said program to create a virtual repress Jitation 
of an optimally effective weapon system; 

c) pulsing said causal network mode] to create said virtual represents i ion of 
said optimally effective weapon system by: 

^ propagating selected data once thr ough the causal network mr -igWn 

produce a set of intermediate and final results: 

£) determining a best set of desig n parameters that satisfy sp r.ifipH 

performance requirements an d resource constraints, from among a set of user s< :lgr*eH 
design parameters to cause an optimizat ion of a weapon system's combat effective lecsflg 
measured bv loss exchange ratio computations: 

identifying at least o ne interrelationship between user specified .gsign 

attri butes and performance parameters w ithin th* na nsal network model bv provid in^fhr 
a^displav of performance para meters affected upon a change to a user selected input 
value; 

S) computing an effect on one or more user specified perform ance 

parameters upon varying a user selected design parameter: 

h[[d]]) selectively sending said virtual representation to a virtual simulation 
system for simulating weapon system operations; and 

i[[e]]) receiving information about the performance of said weapons system 
19-20. (Canceled) 
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